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ORIGINAL ARTICLES
Perforation of the iliac arteries is a recognized
complication of the endoluminal method of repair of
an abdominal aortic aneurysm (AAA).1 Perforation
of the aorta is less common, but has been reported
during deployment of a balloon-expandable prosthe-
sis.2 The neck of the aneurysm in that report was
heavily calcified and ruptured during balloon dilata-
tion of the superior end of the prosthesis. We have
been unable to find any reports in the literature of
perforation of an AAA during insertion of the deliv-
ery catheter, although Moore has reported subinti-
mal placement of a prosthesis in the aorta in a patient
who subsequently required conversion to open
repair.3 The conventional management of perfora-
tion of an AAA during endoluminal repair is conver-
sion to open repair. We describe an alternative
method, in which hemorrhage is controlled by means
of inflating the balloon on the delivery catheter,
enabling endoluminal repair to be completed.
METHODS
An 83-year-old woman had an asymptomatic AAA
that was 7 cm in diameter. The results of hematology
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tests and a biochemical screen were normal, with the
exception of a serum creatine level that was marginal-
ly elevated at 130 m mol/L (normal level is 110
m mol/L). The proximal neck of the AAA was demon-
strated to be suitable for endoluminal repair, and the
aneurysm was shown to extend distally to the bifurca-
tion of the aorta by means of contrast-enhanced com-
puted tomography (CT; Fig 1). An angle of 90
degrees between the proximal neck and the aneurysm
was demonstrated by means of aortography (Fig 2).
Endoluminal repair was undertaken with a Vanguard
modular bifurcated prosthesis (Boston Scientific,
Natick, Mass). During the introduction of the pros-
thesis, the delivery catheter tracked over the Amplatz
(Boston Scientific) extra stiff guidewire without diffi-
culty, despite the tortuosity of the aorta and the acute
angle assumed by the catheter (Fig 3A). An acute
episode of hypotension prompted an aortogram to be
performed through a catheter that had previously been
introduced via the contralateral femoral artery.
Extravasation of contrast outside the aneurysm sac was
demonstrated (Fig 3B). The delivery catheter was
advanced to a point where the superior end of the
prosthesis was immediately below the renal arteries.
The balloon on the delivery catheter was further
advanced to the suprarenal level and inflated until the
compliant, contrast-filled balloon changed from a cir-
cular to a cylindrical shape. The main trunk of the
prosthesis was deployed to the point at which the con-
tralateral stump was released (Fig 4A). No difficulty
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Fig 1. Contrast computed tomography scan demonstrating an abdominal aortic aneurysm, 7
cm in diameter, with a large amount of eccentrically placed thrombus.
Fig 2. Preoperative aortogram demonstrating a 90-degree
angle between the proximal neck and the aneurysm. Note
the comparatively straighter course taken by the guidewire.
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Fig 3. A, Hard copy from image intensifier demonstrating the acute angle taken by the intro-
ducing catheter as the prosthesis is advanced over the extra stiff guidewire. B, Aortogram 
performed through a pigtail catheter immediately after an acute episode of hypotension.
Extravasation of contrast outside the aneurysm confirms rupture.
A
B
was experienced with deployment, because the acute
angulation of the catheter had been corrected at 
this point. Administration of normal saline, plasma
expander, and whole blood reversed the hypotension
and restored hemodynamic stability. The balloon was
deflated, withdrawn to the level of the neck of the
aneurysm, and reinflated, thus restoring blood flow to
the renal arteries after 5 minutes of ischemia (Fig 4B).
The ipsilateral limb of the prosthesis was deployed, and
the contralateral stump of the prosthesis cannulated
from the left brachial approach, after failure to cannu-
late from the preferred approaches from the contralat-
eral and ipsilateral femoral arteries. This necessitated
temporary deflation of the catheter balloon to allow
the guidewire to pass, followed by reinflation. The
contralateral limb was deployed within the contralater-
al stump superiorly and the contralateral native com-
mon iliac artery inferiorly.
RESULTS
At the completion of the procedure, the patient’s
blood pressure remained stable after the deflation of
the balloon. Exclusion of the aneurysm sac was
demonstrated by means of a postprocedure aor-
togram. Intravenous fluid replacement during the
operation comprised 1.5 L of plasma expander and
2 L of blood.
Exclusion of the aneurysm sac and a large left-
sided retroperitoneal hematoma were confirmed by
means of a postoperative CT scan (Fig 5A and B).
The postoperative course was complicated by pneu-
monia, acute renal failure requiring hemodialysis for 4
weeks, and prolonged ileus. The patient required ven-
tilation for 12 days and was discharged from the hos-
pital 6 weeks after the operation. At the 6-month fol-
low-up examination, the patient was well and active.
DISCUSSION
This case demonstrates an alternative to conver-
sion from endoluminal to open repair of an AAA in
the presence of intraoperative, iatrogenic rupture. It
also illustrates the usefulness of a compliant balloon
as part of the delivery system and raises the question
whether all endoluminal devices should have such a
balloon, because only two of the current commonly
used prostheses have one.
Conventional management of perforation of an
AAA or iliac arteries requires open operation. This
patient may have been better served by prompt
laparotomy and operative control of bleeding, when
the size of the hematoma on the postoperative CT
(Fig 5) is considered. The feasibility of managing
aortic perforation by endoluminal means is not nec-
essarily an indication for its use. Patients who are
either unfit for open AAA repair or who are only
marginally fit, however, may benefit from this alter-
native method of treatment. The technique may also
be used in combination with conversion to open
repair to reduce the blood loss while the abdomen is
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Fig 4. A, Hard copy from image intensifier demonstrat-
ing inflation of the balloon at and above the level of the
renal arteries, allowing deployment of the main trunk and
contralateral stump of the prosthesis. B, Hard copy from
image intensifier demonstrating deflation and withdrawal
of the balloon into the neck of the aneurysm. Reinflation
at the level allowed reperfusion of the renal arteries.
A
B
being opened and operative control of the aorta is
obtained. This technique may also find application
in the treatment of hemodynamically stable patients
with acute contained rupture of an AAA.
Methods of preventing such an occurrence
should also be considered. Acceptable limits of
angulation have been suggested for the proximal
neck of the aneurysm (120 degrees, when 180
degrees represents a straight line) and for tortuosity
in the iliac arteries (90 degrees).4 Perhaps these cri-
teria should be adhered to more rigidly. In retro-
spect, the management of the guidewire could have
been improved. Although the catheter was tracking
well over the guidewire and advancing, it is likely
that alternating traction and advancement of this
wire with continuous fluoroscopic observation
would have straightened it out and prevented rup-
ture. Alternatively, traction on a through and
through guidewire introduced from the brachial
artery and retrieved with a gooseneck snare from the
femoral artery would have avoided the acute angula-
tion in the delivery catheter and the perforation. To
avoid similar complications, it should be noted that
the perforation may occur in the absence of any
obstruction to the passage of the catheter, and the
part of the catheter producing the perforation may
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Fig 5. Postoperative contrast computed tomography scan demonstrating contrast within the
prosthesis, thrombus within the sac, and hematoma in the retroperitoneal tissues (A) and a
more extensive hematoma at a lower level (B).
A
B
be an acute angulation in the midshaft and is not
necessarily confined to the leading nose cone.
Although the aim of this study was to report a
method of achieving successful completion of endo-
luminal repair of an AAA in the presence of intraop-
erative iatrogenic rupture of the aneurysm, it was
not the authors’ intention to recommend this as the
standard method in these circumstances.
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